Let D and Γ denote, respectively, the open unit disk and the unit circle. The disk algebra, i.e., the algebra of all complex valued functions which are continuous on D U Γ and analytic on D, will be denoted by A. It will be assumed that A is equipped with the sup-norm.
Operators of the form ( 
1) Tf are isometries of A: if k G A, if ||fc||= 1, and if φ: D UΓ^D UΓ is analytic on D, continuous on D U Γ -fc~!(0), and satisfies φ(k' ι (T)) D Γ. In fact, if
T is a surjective linear isometry of A, then it must be of the form (1) with k being a constant, and φ being a Mobius transformation. (See [3, pp. 142-148] .) Rochberg [8] has shown that if T is an isometry such that Γl = 1, and T(A) is a sub-algebra of A, then T is of the form (1) with k = l.
Note that any bounded linear operator T: A -» A which satisfies (1) also satisfies. (2) TlT(fg)=TfΓg for all / and g in A. Moreover, we have the following. PROPOSITION 
A bounded linear operator T.A-+A satisfies (2) for all f,g <ΞA iff it is of the form (1).
Proof. It is only necessary to show that, if T satisfies (2) for all f,g G A, then it satisfies (1) .
Suppose that w is a point of D where T\ is not 0. Consider the linear functional defined on A by By (2) , L w is a multiplicative. Hence, there is a v in D U Γ such that It follows easily from (2) that SZ n = TZ n for n = 0,1, . Since the polynomials in Z are dense in A, the operators T and 5 are the same. If 7Ί = 0, then, by (2), (T/) 2 = Γl Γf ^ 0. It follows that T is of the form (1) with λ:=0.
For an example of an isometry which fixes 1 but is not multiplicative, see [8] .
For the remainder of this section, T will denote an arbitrary isometry of A. Consider the closed set Γ(Γ) = {z eΓ]|77(z)| = 1 and there is a point t{z) in Γ such that Γ/(z) = 7Ί(z)/(Γ (z)) for all / G A}. Since A separates the points of Γ, it follows that the mapping z -> Γ(z), denoted by Γ, is well defined and continuous on Γ(Γ). In [5] , we showed that t maps Γ(Γ) onto Γ. The following proposition gives a simple description of Γ(Γ). Proof. For /,gGA, we have Next it is claimed that m (H(H ι (Γ))) > 0. If m (H(H\Γ))) = 0, then H is constant on all of the Λ's. Since at least one of the Λ's is a nontrivial sub-arc of Γ, it follows that G = cTί for some constant c -a contradiction to the hypothesis that G not be a scalar multiple of Γl. Finally, we have 0 < m {H{H\T))) = § Σm (H(J n Π Γ(Γ))).
It follows that m(H(J q ΠΓ(Γ)))>0 for some q.

COROLLARY. Suppose that T\ is an inner function. If TA contains an inner function which is not a scalar multiple of Tl then T is of the form (1).
REMARK. Let si denote the sub-algebra of A consisting of functions which are analytic in a neighborhood of D U Γ. By arguments similar to those used to prove Theorem 1.2, one can show that every isometry of si must be of the form (1).
Approximation of arbitrary isometries.
As in the previous section, T will denote an arbitrary isometry of A. Let B denote the space of bounded linear operators: A -> A and let B x denote the set of members of B having normal. As in [5] , we define E{T) = {U<ΞB x \Uf{z)=Tf{z) for every zEΓ(T) and every /E A}. In [5] we showed that E(T) is a face of B u that E(T) is closed in the weak operator topology, and that each member of E(T) is an isometry. Thus, the set of isometries of A is the union of weak operator-closed faces of B,. It follows from Proposition 1.2, that
where Z denotes the identity function onDUΓ. If m(Γ(Γ))>0, it follows that E(T) = {T}. Suppose that m(Γ(Γ)) = 0. Let A, denote the unit ball in A, let S, = {/eΛ,|/|Γ(Γ) = f}, and let S 2 = {g e A, \g |Γ(Γ) = Tl |Γ(T)}. By a result due to Rudin [9] , both 5, and S 2 have infinitely many members. Let h E S x and k E S 2 . The operator U defined by Uf = k(f<>h) is in E(T). Thus, E(T) contains infinitely many elements iff m(Γ(T)) = 0. For the remainder of the paper, we will consider only isometries T for which m(Γ(Γ)) = 0.
Let F(T) = {U<= E(T) \ U is of the form (1)}. In view of [5, Th. 3] , it is natural to ask whether E(T) is the closed convex hull of F(Γ), where the closure is taken in the weak operator topology? Although we are unable to answer this question, we will show that there is a family © of locally convex Hausdorff topologies on B with the following properties: for each SΓ E @, E(T) is the SΓ-closed convex hull of F(Γ), and the weakest topology containing all the members of © is the weak operator topology.
The 
L(H)
where μ is singular with respect to m, and g u g 2 ,g3,g 4 EL + \(m). It follows that L is °U-continuous. Hence, by the definition of W, we have °U C W. THEOREM 
For each g E Lt(m), E(T) is the ϊfg-closed convex hull of F(T).
REMARK. It is not possible to prove Theorem 2.1 by using arguments based on the Krein-Milman theorem. For in order for the Krein-Milman theorem to apply to E{T) it would be necessary for 
E(T) to be compact in the ϊfg-topology, but the following argument shows that E(T) is not S^g-compact for any g ^L\{m):
Let K be a "Cantor" subset of Γ which is disjoint from Γ(Γ). Let C λ {K) denote the set of continuous complex valued functions on K having absolute valued 1. Define /:
If C,(K) is equipped with the topology of pointwise convergence, then j is ίfg-continuous for each gGLt(m). By [9] , the map / is onto. Since C λ (K) is not compact in the topology of pointwise convergence, it follows that E(T) is not compact in the ϊfg-topology.
Our proof of Theorem 3 will depend on the following two lemmas: and maps z 1 , ? z n into 0. Thus, the function φ = τ °φ u extends φ 0 , lies in A t , and statisfies φ(z t ) = w for ί = 1,2, n.
Proof of Theorem 2.1. (The argument used here is an adaptation of one due to Morris and Phelps [6, Th. 2.1] .)
Suppose U GF(T) but it is not in the ϊfg-closed convex hull of F(Γ). By [1, Th. 9, p. 421] , there are functions /,/,,/ 2 , ,/ n G A, measures μ,, μ 2 , # * , μ* on Γ which are singular with respect to m, and a real number r > 0 such that Re (I (Uf) gdm + g I Itfdμ,) g Re ( J(F/) gdm + g J jγ,dμ,) + r,
for every F in E(T).
By Lemma 2.1, there are points z u z 2 , , z p GD and nonnegative real numbers c u c 2 , , c p such that (3) > Re (£ c,Ff(z l ) + Σ JFf4μή + \, for every F in F(Γ). We can assume without loss of generality that μ, g 0 for / = 1,2,, , n. Since Uf = F/ on Γ(Γ) for i = 1,2, , n and FGF(Γ), we can also assume that μ f (Γ(Γ)) = 0 for / = 1,2, , n. Let x^ = ΣΓ =1 μ,. Given β > 0, there is a closed subset y of Γ-Γ(T) such that m(y) = 0 and v{T~Y)<e.
Let ft, denote the Radon-Nikodym derivative of μ t with respect to v for i = 1,2, , n. Choose continuous functions h on Γ such that 0 g ft g 1
and I ft, -h\\dv <e for i = 1,2, ,n.
Let g = Σ?-, ft l/f,. For each y G Γ, define /c y = Σ?., ft 5(y)/,. Then g(y)= t//c y (y). g(y) is also equal to (U*e y ) (k y ), where U* is the adjoint of U and e y represents the "evaluation at y" functional on A. Let 5 denote the unit ball in the dual space of A. Since U* maps S into S, it follows that U*e y G S. The function W(p) = Rep(fc y ) is weak* continuous on S and sup W(S)^RεU*e y (k y ) = Reg(y). The extreme points of S are exactly the functional ce y , where c, y G Γ. It 
Clearly, we have F X GF(T).
By a straightforward argument, we can find a constant M > 0 independent of e such that
Σ ί i=l J
We can obtain a contradiction to (3) by taking e to be sufficient small. Proof. Let 5, = {L E 5 |L(1) = 1}. The adjoint T* of Γ maps 5, to Si. The extreme points of S, are the functionals of the form e y with yEΓ. Thus, in the proof of Theorem 2.1 we may take c(y) = 1. Also, it is clear that, in this case, we may take w o = 1. Consequently, it can be asumed that the function k is identically 1.
3. The case T1 = 1. In this section it will be assumed that Tί = 1. We will investigate the closure in the weak operator topology of the set covF,(Γ).
Let Ha* denote the space of bounded analytic functions on D and let jB(ίfoo) denote the space of bounded linear operators on //«,. Denote by 9 the weakest topology on B(H X ) such that all linear functionals of the form M-^Mg(z), where gEH x and zED, are continuous. The following property of B(Hoo) will be very useful in this section: The unit ball ofB(Hn) is 3P-compact. To verify this property it sufficies to use a result due to Kadison [4] together with the fact that the unit ball Hi of Hoo is compact in the topology of pointwise convergence.
Let A τ = {φ E Λ,| φ |Γ(Γ) = f}. Let H τ denote the closure of A τ in the topology of pointwise convergence on D. Since H τ C HI, it follows that H τ is compact in the topology of pointwise convergence on D. Each FeF,(Γ) is of the form Ff = f°φ for all feA, where φ E A τ . Thus, F has an extension to H* denoted F* which is defined by F*g = g °φ for every g E H x . Similarly, each V E cov F λ {T) has an -extension V* lying in cov F*(T), where Ff(Γ) = {F*IF E F,(Γ)}. Since F?(Γ) is contained in the unit ball of B(HJ y it follows that the < 3 > -closed convex hull of Ff(T), denoted by R, is compact in the £P-topology. Let Q denote the ^-closure of FUT). Suppose that WEJR. By the integral form of the KreinMilman Theorem [7, p. 6] , there is a probability measure μ w supported by Q such that Wg(z)= ί W'g(z) We will now use Theorem 3.1 to derive another sufficient condition for an isometry to be of the form (1). REMARK. Theorem 3.2 provides a possible approach to the problem of finding an isometry T such that Γl = 1 and Eι(T) is not the weak operator closure of cov F { (T) . If an isometry T can be found such that: Γl = 1, T is not of the form (1), and TG is an extreme point of A, for some nonconstant inner function G E A, then it will follow from Theorem 3.2 that T& weak operator closure of cov
